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(57) ABSTRACT

An organic light emitting display device may include a first
cover, a protection member disposed on the first cover, a
display panel disposed on the protection member, and a sec-
ond cover disposed on the protection member. The protection
member may include a plurality of layers having a plurality of
pores, respectively. The protection member may reduce or
remove a tolerance generated in manufacturing processes,
and also may absorb or remove an external impact.
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1
ORGANIC LIGHT EMITTING DISPLAY
DEVICES AND METHODS OF
MANUFACTURING ORGANIC LIGHT
EMITTING DISPLAY DEVICES

CLAIM OF PRIORITY

This application makes reference to, incorporates the same
herein, and claims all benefits accruing under 35 U.S.C. §119
from an application earlier filed in the Korean Intellectual
Property Office on 25 Sep. 2013 and there duly assigned
Serial No. 10-2013-0113614.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Example embodiments of the invention relate to organic
light emitting display devices and methods of manufacturing
organic light emitting display devices. More particularly,
example embodiments of the invention relate to organic light
emitting display devices including protection members hav-
ing a plurality of layers and methods of manufacturing the
organic light emitting display devices.

2. Description of the Related Art

An organic light emitting display (OLED) device displays
information such as images, letters and/or characters using
light generated by combination of holes provided from an
anode and electrons provided from a cathode in an organic
layer. Because the organic light emitting display device has
several advantageous such as relatively larger view angle,
rapid response speed, smaller thickness, lower power con-
sumption, etc., the organic light emitting display device
becomes one of the prospecting next-generation display
devices. Such organic light emitting display device may gen-
erally include a rear cover, a display panel, a front cover, etc.

As for the contemporary organic light emitting display
device, a tolerance may be generated between the rear cover
and the display panel during processes for manufacturing the
organic light emitting display device, and thus the organic
light emitting display device having the tolerance may be
damaged by external impacts. Although the contemporary
organic light emitting display device may include a buffer
structure or a buffer layer such as a tape for absorbing the
external impacts, the buffer structure and/or the buffer layer
may not sufficiently protect the elements of the organic light
emitting display device while still remaining the tolerance.

The above information disclosed in this Background sec-
tion is only for enhancement of understanding of the back-
ground of the invention and therefore it may contain infor-
mation that does not form the prior art that is already known
in this country to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

Example embodiments provide an organic light emitting
display device including a protection member having a plu-
rality of layers containing a plurality of pores to reduce or
remove external impacts and a tolerance generated in manu-
facturing processes.

Example embodiments provide a method of manufacturing
the organic light emitting display device including a protec-
tion member having a plurality of layers containing a plurality
of'pores to reduce or remove external impacts and a tolerance
generated in manufacturing processes.

According to one aspect of the invention, there is provided
an organic light emitting display device including a first
cover, a protection member, a display panel, and a second
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cover. The protection member may include a plurality of
layers disposed on the first cover. The plurality of layers may
have a plurality of pores, respectively. The display panel may
be disposed on the protection member, and the second cover
may be positioned on the protection member.

In example embodiments, the protection member may
include a first layer having a plurality of first pores, and a
second layer having a plurality of second pores. The second
layer may be disposed on the first layer, and each of the
second pores has second size different from first size. For
example, the first layer may reduce or remove a tolerance
between the first cover and the display panel generated in
processes for manufacturing the organic light emitting dis-
play device, and the second layer may reduce or absorb exter-
nal impacts applied to the display panel.

In some example embodiments, the protection member
may additionally include a plurality of thermally conductive
filers dispersed in the first layer and the second layer.

In other example embodiments, the protection member
may additionally include a third layer having a plurality of
third pores, the third layer disposed on a front surface of the
second layer or a rear surface of the second layer. For
example, each ofthe third sizes has a third size the same as the
first size. In other example embodiments, the protection
member may additionally include a plurality of thermally
conductive filers dispersed in the third layer.

In example embodiments, the protection member may
include at least one of silicon-based resin, rubber-based resin,
acrylic-based resin, and urethane-based resin.

In some example embodiments, the organic light emitting
display device may additionally include an electromagnetic
wave shielding member disposed between the first cover and
the protection member, the electromagnetic wave shielding
member shielding an electromagnetic wave generated from
the display panel. For example, the electromagnetic wave
shielding member may include a conductive metal layer con-
taining cupper (Cu), aluminum (Al), nickel (Ni), silver (Ag),
iron (Fe), zinc (Zn), gold (Au), platinum (Pt), chrome (Cr),
cadmium (Cd), tungsten (W), etc. These may be used alone or
in a combination thereof.

In some example embodiments, the protection member
may additionally include a plurality of thermally conductive
filers, each of the thermally conductive filers dispersed in the
plurality of layers, and the thermally conductive filers may
emit a heat generated from the display panel into an outside.
For example, each of the thermally conductive filers may
include metal particles containing at least one of cupper (Cu),
aluminum (Al), nickel (Ni), silver (Ag), iron (Fe), zinc (Zn),
gold (Au), platinum (Pt), chrome (Cr), cadmium (Cd), tung-
sten (W), etc. These may be used alone or in a combination
thereof.

According to another aspect of the invention, there is pro-
vided a method of manufacturing an organic light emitting
display device. In the method, a first cover may be provided.
A protection member having a plurality of layers may be
formed on the first cover. A display panel may be formed on
the protection member. A second cover may be formed on the
display panel.

In example embodiments, forming the protection member
may include forming a first liquid mixture including at least
one of silicon-based resin, rubber-based resin, acrylic-based
resin and urethane-based resin, forming a plurality of first
pores having a first size in the first liquid mixture by providing
a first non-reactive gas to the first liquid mixture, forming a
first layer by hardening the first liquid mixture containing the
first pores, forming a second liquid mixture at least one of the
silicon-based resin, the rubber-based resin, the acrylic-based
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resin, and the urethane-based resin, forming a plurality of
second pores having a second size different from the first size
in the second liquid mixture by providing a second non-
reactive gas to the second liquid mixture, forming a second
layer by hardening the second liquid mixture containing the
second pores, and combining the first layer and the second
layer with each other.

In some example embodiments, forming the protection
member may include dispersing first thermally conductive
filers in the first liquid mixture, forming the first layer by
hardening the first liquid mixture having the first thermally
conductive filers and the first pores, dispersing second ther-
mally conductive filers in the second liquid mixture, and
forming the second layer by hardening the second liquid
mixture having the second thermally conductive filers and the
second pores.

In other example embodiments, forming the protection
member may include forming a third liquid mixture including
atleast one of silicon-based resin, rubber-based resin, acrylic-
based resin, and urethane-based resin, forming a plurality of
third pores having a third size the same as the first size in the
third liquid mixture by providing a third non-reactive gas to
the third liquid mixture, forming a third layer by hardening
the third liquid mixture containing the third pores, and adher-
ing the third layer on the second layer.

In other example embodiments, forming the protection
member may include forming a third liquid mixture including
atleast one of silicon-based resin, rubber-based resin, acrylic-
based resin, and urethane-based resin, forming a plurality of
third pores in the third liquid mixture by providing a third
non-reactive gas to the third liquid mixture, forming a third
layer by hardening the third liquid mixture containing the
third pores, and adhering the third layer on a rear surface of
the first layer.

In other example embodiments, forming the protection
member may include dispersing third thermally conductive
filers in the third liquid mixture, and forming the third layer
by hardening the third liquid mixture containing the third
fluid thermally conductive filers and the third pores.

In some example embodiments, an electromagnetic wave
shielding member may be additionally formed between the
first cover and the protection member. The electromagnetic
wave shielding member may be additionally coated on a rear
surface of the protection member. For example, the electro-
magnetic wave shielding member may include a conductive
metal layer containing at least one of cupper, aluminum,
nickel, silver, iron, zinc, gold, platinum, chrome, cadmium,
tungsten, etc. These may be used alone or in a combination
thereof.

According to example embodiments, the organic light
emitting display device may include a protection member
having a plurality of layers containing a plurality of pores.
Thus, the organic light emitting display device may reduce or
remove a tolerance generated in the manufacturing processes
for the organic light emitting display device, and may effi-
ciently absorb or reduce external impacts. Further, the organic
light emitting display device may additionally include an
electromagnetic wave shielding member. Thus, the organic
light emitting display device may block an electromagnetic
wave generated from the display panel to protect a user.
Furthermore, a plurality of thermally conductive filers may be
dispersed in the protection member. Thus, heat generated
from the display panel may be dissipated more efficiently.
Therefore, the organic light emitting display device may have
improved reliability and durability.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention, and many
of the attendant advantages thereof, will be readily apparent

15

20

40

45

55

65

4

as the same becomes better understood by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings in which like reference
symbols indicate the same or similar components, wherein:

FIG. 1 is an exploded perspective view illustrating an
organic light emitting display device in accordance with
example embodiments.

FIGS. 2A through 2E are cross-sectional views respec-
tively illustrating protection members in accordance with
example embodiments.

FIG. 3 is a cross-sectional view illustrating a display panel
of an organic light emitting display device in accordance with
example embodiments.

FIGS. 4 through 7 are perspective views illustrating a
method of manufacturing an organic light emitting display
device.

FIG. 8 a flow chart illustrating a method of manufacturing
a protection member of an organic light emitting display
device in accordance with example embodiments.

FIG. 9 is an exploded perspective view illustrating an
organic light emitting display device in accordance with some
example embodiments.

FIGS. 10 through 13 are perspective views illustrating a
method of manufacturing an organic light emitting display
device in accordance with some example embodiments.

FIG. 14 is a flow chart illustrating a method of manufac-
turing a protection member of an organic light emitting dis-
play device in accordance with some example embodiments.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Various example embodiments will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which some example embodiments are shown. The
present inventive concept may, however, be embodied in
many different forms and should not be construed as limited
to the example embodiments set forth herein. Rather, these
example embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
scope of the present inventive concept to those skilled in the
art. In the drawings, the sizes and relative sizes of layers and
regions may be exaggerated for clarity. Like numerals refer to
like elements throughout.

It will be understood that, although the terms first, second,
third etc. may be used herein to describe various elements,
these elements should not be limited by these terms. These
terms are used to distinguish one element from another. Thus,
a first element discussed below could be termed a second
element without departing from the teachings of the present
inventive concept. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.

It will be understood that when an element is referred to as
being “connected” or “coupled” to another element, it can be
directly connected or coupled to the other element or inter-
vening elements may be present. In contrast, when an element
is referred to as being “directly connected” or “directly
coupled” to another element, there are no intervening ele-
ments present. Other words used to describe the relationship
between elements should be interpreted in a like fashion (e.g.,
“between” versus “directly between,” “adjacent” versus
“directly adjacent,” etc.).

The terminology used herein is for the purpose of describ-
ing particular example embodiments only and is not intended
to be limiting of the present inventive concept. As used herein,

the singular forms “a,” “an” and “the” are intended to include
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the plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms “com-
prises” and/or “comprising,” when used in this specification,
specify the presence of stated features, integers, steps, opera-
tions, elements, and/or components, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this inventive concept belongs. It will be further under-
stood that terms, such as those defined in commonly used
dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

FIG. 1 is an exploded perspective view illustrating an
organic light emitting display device in accordance with
example embodiments.

In reference to FIG. 1, an organic light emitting display
device 100 may include a first cover 110, a protection member
120, a display panel 130, a second cover 140, etc.

Asillustrated in FIG. 1, the first cover 110 may be disposed
behind the display panel 130 (e.g., beneath the display panel
130). The first cover 110 may receive the display panel 130.
The first cover 110 may include a material having a relatively
high strength. For example, the first cover 110 may include a
stainless steel, magnesium (Mg), aluminum (Al), nickel (Ni),
etc. Alternatively, the first cover 110 may include a flexible
material. Examples of the flexible material for the first cover
110 may include polyimide-based resin, acryl-based resin,
polyacrylate-based resin, polycarbonate-based resin, poly-
ether-based resin, sulfonic acid-based resin, polyethylene-
terephthalate-based resin, etc.

The protection member 120 may be disposed between the
first cover 110 and the display panel 130. The protection
member 120 may protect the first cover 110 and/or the display
panel 130 from external impacts. Furth, the protection mem-
ber 120 may ensure a reduced tolerance generated in manu-
facturing processes for the organic light emitting display
device 100, so that, the display panel 130 may be accurately
disposed between the first cover 110 and the second cover 120
by the protection member 120. Therefore, damage to the
organic light emitting display device 100 caused by the tol-
erance may be effectively prevented.

The protection member 120 may include a material having
a relatively lower strength than that of the first cover 110
and/or that of the display panel 130. For example, the protec-
tion member 120 may include at least one of silicon-based
resin, rubber-based resin, acrylic-based resin, and urethane-
based resin. These may be used alone or in a combination
thereof.

In example embodiments, the protection member 120 may
include a plurality oflayers. Here, each of the layers may have
a plurality of pores. The protection member 120 may include
a first layer 120a having a plurality of first pores A, and a
second layer 1205 having a plurality of second pores A, as
illustrated in FIG. 1. The second layer 1205 may be disposed
onthe firstlayer 120a. In example embodiments, second sizes
ofthe second pores A, may be substantially smaller than first
sizes of the first pores A |, respectively. Further, the number of
the second pores A, may be substantially larger than the
number of the first pores A,. However, the sizes and the
numbers of the first pores A, and the second pores A, may
vary in accordance with the dimensions of the protection
member 120, dimensions of the display panel 130, etc.
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As illustrated in FIG. 1, when the first layer 120a includes
the plurality of first pores A, the first pores A, may be sub-
stantially irregularly dispersed in the first layer 120qa. In addi-
tion, the second pores A, may be substantially irregularly
dispersed in the second layer 1205. When the protection
member 120 includes the first layer 120a having the first
pores A and the second layer 1205 having the second pores
A, a density of the protection member 120 may be substan-
tially smaller than a density of the conventional buffer mate-
rial (or layer) or the conventional protection material (or
layer). Accordingly, the protection member 120 may protect
the first cover 110 and/or the display panel 130 from the
external impact, and also may efficiently adjust a distance
between the first cover 110 and the display panel 130. There-
fore, the protection member 120 may efficiently protect the
first cover 110 and/or the display panel 130, and may reduce
or remove a tolerance generated in the processes for manu-
facturing the organic light emitting display device 100.

As for the protection member 120 according to example
embodiments, a first thickness of each first layer 120a may be
substantially the same as a second thickness of each second
layer 1205. Alternatively, the first thickness of the first layer
120a may be different from the second thickness of the sec-
ond layers 1205 in accordance with kinds of the external
impacts (e.g., a front impact, a side impact, etc). The first
layer 120a may include a material substantially the same as
that of the second layer 1205. However, the first layer 120a
may include a material different from a material in the second
layer 1205. In case that the material of the first layer 120a may
be substantially the same as the material of the second layer
12054, the first layer 120a may be integrally formed with the
second layer 1205. When the material of the first layer 120a
may be different from the material of the second layer 1205,
the first layer 120a may be combined with the second layer
1206.

The conventional buffer material (or layer) or the conven-
tional protection material (or layer) has a single layer struc-
ture containing pores, so that the conventional buffer material
or the conventional protection material may hardly absorb or
reduce the external impacts applied to the display panel,
thereby causing damages to the organic light emitting display
device. Further, the conventional buffer material or the con-
ventional protection material may not properly reduce or
remove a tolerance between the rear cover and the display
panel generated in the processes for manufacturing the
organic light emitting display device to thereby damage to the
organic light emitting display device. In consideration of
these problems, the protection member 120 according to
example embodiments of the instant invention may include
the first layer 120q having the first pores A, and the second
layer 1205 having the second pores A,. By employing the
protection member 120 having such a configuration, the first
cover 110 and/or the display panel 130 may be effectively
protected from the external impacts. Additionally, the protec-
tion member 120 may properly adjust a distance between the
first cover 110 and the display panel 130, such that the pro-
tection member 120 may effectively reduce or remove the
tolerance generated between the first cover 110 and the dis-
play. As aresult, damages to the organic light emitting display
device 100 may be efficiently prevented by the protection
member 120.

The protection member 120 illustrated in FIG. 1 may
include the two layers 120a and 12056. However, the number
of layers of the protection member 120 may not be limited
thereto. For example, the protection member 120 may include
afirst layer to an Nth layer in accordance with the types of the
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external impacts or the tolerance generated in the manufac-
turing processes. Here, N is an integer greater than or equal to
3.

FIGS. 2A through 2E are cross-sectional views respec-
tively illustrating protection members in accordance with
example embodiments.

As illustrated in FIG. 2A, a protection member 121 may
include a first layer 121a, a second layer 1215, and a third
layer 121c¢. In this case, the first layer 121a may include a
plurality of first pores B, having first sizes, and the second
layer 1215 disposed on the first layer 1215 may include a
plurality of second pores B, having second sizes substantially
smaller than the first sizes. In addition, the third layer 121¢
disposed on the second layer 1215 may include a plurality of
third pores B; having third sizes substantially the same as the
first sizes. The first pores B, the second pores B, and the third
pores B; may be substantially irregularly dispersed in the first
layer 1214, the second layer 1215, and the third layer 121c¢,
respectively. When the protection member 121 includes a
structure having the three layers 121q, 1215 and 121c¢, the
protection member 121 may more effectively reduce or
remove external impacts, so that the protection member 121
may more efficiently protect the first cover 110 and/or the
display panel 130. For example, the protection member 121
illustrated in FIG. 2A may protect the first cover 110 and/or
the display panel 130 from front impacts applied from an
outside.

A protection member 122 illustrated in FIG. 2B may
include afirstlayer 122a, a second layer 1225 and a third layer
122¢. In this case, the first layer 1224 may include a plurality
of first pores C, each of which has a first size. The second
layer 12254 disposed on the first layer 1224 may include a
plurality of second pores C, each of which has a second size
substantially larger than the first size. Further, the third layer
122¢ disposed on the second layer 1225 may include a plu-
rality of third pores C; each of which has a third size substan-
tially the same as the first size. The first pores C |, the second
pores C, and the third pores C; may be substantially irregu-
larly dispersed in the first layer 122a, the second layer 1225
and the third layer 122¢, respectively. In case that the protec-
tion member 122 includes a structure having the three layers
122a, 1225 and 122¢, the protection member 122 may more
effectively reduce or remove side impacts applied from the
outside. Accordingly, the first cover 110 and/or the display
panel 130 may be more efficiently protected from the side
impacts.

As illustrated in FIG. 2C, a protection member 123 having
a first layer 1234 and a second layer 1235 may additionally
include a plurality of thermally conductive filers 123'. The
thermally conductive filers 123' may emit heat generated
from a display panel 130 to the exterior of the display device
during the operation of an organic light emitting display
device 100. Here, the thermally conductive filers 123' may be
entirely irregularly dispersed in the protection member 123.
That is, the thermally conductive filers 123' may be substan-
tially entirely dispersed in the first layer 120a and the second
layer 1235. For example, each of the thermally conductive
filers 123' may include metal particles containing cupper
(Cuw), aluminum (Al), nickel (N1), silver (Ag), iron (Fe), zinc
(Zn), gold (Au), platinum (Pt), chrome (Cr), cadmium (Cd)
and/or tungsten (W). These may be used alone or in a com-
bination thereof. As for the protection member 123 illustrated
in FIG. 2C, the first layer 123a having a plurality of first pores
D, may reduce or remove the tolerance generated in the
manufacturing processes for the organic light emitting dis-
play device 100. In addition, the second layer 1235 having a
plurality of pores D, may reduce or absorb external impacts
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applied to the display panel 130. Furthermore, the heat gen-
erated by and transferred from the display panel 130 may be
dissipated more efficiently by the thermally conductive filers
123" dispersed in the first layer 123a and the second layer
12354. Therefore, the organic light emitting display device 100
may have improved reliability and durability.

A protection member 124 illustrated in FIG. 2D may
include a first layer 1244 having a plurality of first pores E | of
first sizes, a second layer 1245 having a plurality of second
pores E, of second sizes substantially smaller than the first
sizes, and a third layer 124¢ having a plurality of third pores
E; of third sizes substantially the same as the first sizes. In this
case, the protection member 124 may additionally include a
plurality of thermally conductive filers 124' entirely dispersed
in the protection member 124. The protection member 124
illustrated in FIG. 2D may reduce or remove a tolerance
generated in the manufacturing process for the organic light
emitting display device 100, and may efficiently absorb or
reduce external impacts (e.g., front impacts) applied to the
display panel 130. Further, the heat generated by and trans-
ferred from the display panel 130 may be dissipated more
efficiently by the thermally conductive filers 124" entirely
dispersed in the first layer 1244, the second layer 1245, and
the third layer 124¢. As a result, the organic light emitting
display device 100 may ensure enhanced reliability and dura-
bility.

As illustrated in FIG. 2E, a protection member 125 may
include a first layer 1254 having a plurality of first pores F, of
first sizes, a second layer 1255 having a plurality of second
pores F, of second sizes substantially larger than the first
sizes, and a third layer 125¢ having a plurality of third pores
F; of third sizes substantially the same as the first sizes. Here,
the protection member 125 may additionally include a plu-
rality of thermally conductive filers 125" entirely dispersed in
the first layer 1254, the second layer 1255 and the third layer
125¢, respectively. Thus, when external impacts (e.g., side
impacts) are applied to the display panel 130, the external
impacts may be efficiently reduced or absorbed by the pro-
tection member 125 illustrated in FIG. 2E. Further, the first
layer 125a, the second layer 1256 and the third layer 125¢
may reduce or remove a tolerance generated in manufacturing
processes for the organic light emitting display device 100
while efficiently dissipating a heat generated from a display
panel 130 through the thermally conductive filers 125" dis-
persed in the first layer 125a, the second layer 1255 and the
third layer 125¢.

Now in reference to FIG. 1, the display panel 130 may be
disposed on the protection member 120. The display panel
130 may include switching elements, wirings, insulation lay-
ers, organic light emitting structures, etc. Such configuration
of the display panel 130 will be described below. In some
example embodiments, the display panel 130 may include a
liquid crystal layer interposed between electrodes thereof
instead of the organic light emitting structures.

The second cover 140 may be disposed in front of the
display panel 130, and may be combined with the first cover
110 by interposing the display panel 130 therebetween. The
second cover 140 may include a material having a relatively
high strength. For example, the second cover 140 may include
stainless steel, magnesium, aluminum, nickel, etc. Alterna-
tively, the second cover 140 may include a flexible material.
For example, the second cover 140 may include polyimide-
based resin, acryl-based resin, polyacrylate-based resin,
polycarbonate-based resin, polyether-based resin, sulfonic
acid-based resin, polyethyleneterephthalate-based resin, etc.
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FIG. 3 is a cross-sectional view illustrating a display panel
of an organic light emitting display device in accordance with
example embodiments.

In reference to FIG. 3, a display panel 130 may include a
first substrate 10, a switching element, a first electrode 55, an
organic light emitting structure 65, a second electrode 70, a
second substrate 80, etc.

A buffer layer 15 may be disposed on the first substrate 10.
The first substrate 10 may include a transparent insulation
material. For example, the first substrate 10 may include a
glass substrate, a quartz substrate, a transparent resin sub-
strate, etc.

The buffer layer 15 may prevent diffusion of metal atoms
and/or impurities from the first substrate 10. Further, the
buffer layer 10 may adjust a heat transfer rate in a successive
crystallization process for an active pattern 20, thereby
obtaining a substantially uniform active pattern 20. In case
that the first substrate 10 has a relatively irregular surface, the
buffer layer 10 may improve a flatness of the surface of the
first substrate 10. The buffer layer 15 may be formed using a
silicon mixture.

The switching element may be disposed on the buffer layer
15. The switching element may include a thin film transistor
(TFT) having the active pattern 20 that may contain silicon
(Si). For example, the switching element may include the
active pattern 20, a gate insulation layer 25, a gate electrode
30, a source electrode 40, a drain electrode 45, etc. Alterna-
tively, the switching element may include an oxide semicon-
ductor device having an active pattern that may contain semi-
conductor oxide.

When the switching element includes the TFT, the active
pattern 20 may be disposed on the buffer layer 15. The active
pattern 20 may include a source region 22 and a drain region
24 both of which are doped with impurities. The active pattern
20 may include a channel region 26 formed between the
source region 22 and the drain region 24.

The gate insulation layer 25 may be disposed on the buffer
layer 15 to cover the active pattern 20. The gate insulation
layer 25 may include silicon oxide, metal oxide, etc.
Examples of metal oxide for the gate insulation layer 25 may
include hafnium oxide (HfOx), aluminum oxide (AlOx), zir-
conium oxide (ZrOx), titanium oxide (TiOx), tantalum oxide
(TaOx), etc. These may be used alone or in a combination
thereof.

The gate electrode 30 may be located on the gate insulation
layer 25. For example, the gate electrode 30 may locate on a
portion of the gate insulation layer 25 under which the active
pattern 20 is positioned. The gate electrode 30 may include
metal, alloy, conductive metal oxide, a transparent conductive
material, etc. For example, the gate electrode 30 may be
formed using aluminum (Al), alloy containing aluminum,
aluminum nitride (AINx), silver (Ag), alloy containing silver,
tungsten (W), tungsten nitride (WNx), copper (Cu), alloy
containing copper, nickel (Ni), alloy containing nickel,
chrome (Cr), chrome nitride (CrNx), molybdenum (Mo),
alloy containing molybdenum, titanium (T1), titanium nitride
(TiNx), platinum (Pt), tantalum (Ta), tantalum nitride (TaNx),
neodymium (Nd), scandium (Sc), strontium ruthenium oxide
(SRO), zinc oxide (ZnOx), indium tin oxide (ITO), tin oxide
(SnOx), indium oxide (InOx), gallium oxide (GaOx), indium
zinc oxide (IZ0O), etc. These may be used alone or in a com-
bination thereof. A gate line (not illustrated) may be disposed
on the gate insulation layer 25. The gate electrode 30 may be
electrically connected to the gate line. Here, the gate line may
extend along a first direction on the gate insulation layer 25.

An insulating interlayer 35 may be disposed on the gate
insulation layer 25 to cover the gate electrode 30. The insu-
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lating interlayer 35 may electrically insulate the source and
the drain electrodes 40 and 45 from the gate electrode 30. The
insulating interlayer 35 having a substantially uniform thick-
ness may be conformally formed on the gate insulation layer
25 along a profile of the gate electrode 30. The insulating
interlayer 35 may be formed using a silicon mixture. For
example, the insulating interlayer 35 may include silicon
oxide, silicon nitride, silicon oxynitride, silicon oxycarbide
and/or silicon carbon nitride. These may be used alone orin a
mixture thereof.

As illustrated in FIG. 3, the source electrode 40 and the
drain electrode 45 may be disposed on the insulating inter-
layer 35. The source and the drain electrodes 40 and 45 may
be separated from each other substantially centering the gate
electrode 30 by a predetermined distance. The source and the
drain electrodes 40 and 45 may pass through the insulating
interlayer 35, and may make contact with the source and the
drain regions 22 and 24, respectively. Each of the source and
the drain electrodes 40 and 45 may include metal, alloy, metal
nitride, conductive metal oxide, a transparent conductive
material, etc. For example, each of the source and the drain
electrodes 40 and 45 may be formed using aluminum, alloy
containing aluminum, aluminum nitride, silver, alloy con-
taining silver, tungsten, tungsten nitride, copper, alloy con-
taining copper, nickel, alloy containing nickel, chrome,
chrome nitride, molybdenum, alloy containing molybdenum,
titanium, titanium nitride, platinum, tantalum, tantalum
nitride, neodymium, scandium, strontium ruthenium oxide,
zinc oxide, indium tin oxide, tin oxide, indium oxide, gallium
oxide, indium zinc oxide, etc. These may be used alone or in
a combination thereof. Although it is not illustrated in FIG. 3,
a data line may be formed on the insulating interlayer 35
while forming the source and the drain electrodes 40 and 45.
The data line may extend on the insulating interlayer 35 along
a second direction. In this case, the second direction of the
date line may be substantially perpendicular to the first direc-
tion of the gate line.

As formation of the source and the drain electrodes 40 and
45 on the insulating interlayer 35, the switching device may
be provided on the first substrate 10. The switching device
may include the TFT that may have the active pattern 20, the
gate insulation layer 25, the gate electrode 30, the source
electrode 40 and the drain electrode 45.

An insulation layer 50 may be disposed on the insulating
interlayer 35 to cover the source electrode 40 and the drain
electrode 45. The insulation layer 50 may be formed using an
organic material. For example, the insulation layer 50 may
include photoresist, acryl-based resin, polyimide-based resin,
polyamide-based resin, siloxane-based resin, etc. These may
be used alone or in a combination thereof. Alternatively, the
insulation layer 50 may include an inorganic material. For
example, the insulation layer 50 may be formed using silicon
oxide, silicon nitride, silicon oxynitride, silicon oxycarbide,
aluminum, magnesium, zinc, hafnium, zirconium, titanium,
tantalum, aluminum oxide, titanium oxide, tantalum oxide,
magnesium oxide, zinc oxide, hafnium oxide, zirconium
oxide, titanium oxide, etc. These may be used alone or in a
mixture thereof.

In reference now to FIG. 3, the first electrode 55 may locate
on the insulation layer 50 and may make contact with the
drain electrode 45 through the insulation layer 50. The first
electrode 55 may include a reflective material or a transmis-
sive material. For example, the first electrode 55 may be
formed using aluminum, alloy containing aluminum, alumi-
num nitride, silver, alloy containing silver, tungsten, tungsten
nitride, copper, alloy containing copper, nickel, alloy contain-
ing nickel, chrome, chrome nitride, molybdenum, alloy con-
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taining molybdenum, titanium, titanium nitride, platinum,
tantalum, tantalum nitride, neodymium, scandium, strontium
ruthenium oxide, zinc oxide, indium tin oxide, tin oxide,
indium oxide, gallium oxide, indium zinc oxide, etc. These
may be used alone or in a combination thereof.

A pixel defining layer 60 may be disposed on the first
electrode 55 and the insulation layer 50. The pixel defining
layer 60 may include an organic material or an inorganic
material. For example, the pixel defining layer 60 may be
formed using photoresist, acryl-based resin, polyacryl-based
resin, polyimide-based resin, a silicon mixture, etc. The pixel
defining layer 60 may have an opening partially exposing the
first electrode 55. The pixel defining layer 60 having the
opening may define a display region and a non-display region
of'the organic light emitting display device. For example, the
display region may correspond to a portion of the pixel defin-
ing layer 60 where the opening locates, and the non-display
region may correspond a portion of the pixel defining layer 60
adjacent to the opening.

The organic light emitting structure 65 may locate on the
first electrode 55 exposed by the opening of the pixel defining
layer 60. The organic light emitting structure 65 may extend
onto a sidewall of the opening of the pixel defining layer 60.
In example embodiments, the organic light emitting structure
65 may include an organic light emitting layer (EL), a hole
injection layer (HIL), a hole transfer layer (HTL), an electron
transfer layer (ETL), an electron injection layer (EIL), etc.
The organic light emitting layer of the organic light emitting
structure 65 may include light emitting materials for gener-
ating different colors of light such as a red color of light (R),
a green color of light (G) and a blue color of light (B) in
accordance with color pixels of the organic light emitting
display device 100. In some example embodiments, the
organic light emitting layer of the of the organic light emitting
structure 65 may include a plurality of stacked light emitting
materials for generating a red color of light, a green color of
light and a blue color of light, thereby emitting a white color
of light.

The second electrode 70 may be disposed on the organic
light emitting structure 65 and the pixel defining layer 60. The
second electrode 70 may include a transmissive material or a
reflective material in accordance with the type of the organic
light emitting display device 100. For example, the second
electrode 70 may be formed using aluminum, alloy contain-
ing aluminum, aluminum nitride, silver, alloy containing sil-
ver, tungsten, tungsten nitride, copper, alloy containing cop-
per, nickel, alloy containing nickel, chrome, chrome nitride,
molybdenum, alloy containing molybdenum, titanium, tita-
nium nitride, platinum, tantalum, tantalum nitride, neody-
mium, scandium, strontium ruthenium oxide, zinc oxide,
indium tin oxide, tin oxide, indium oxide, gallium oxide,
indium zinc oxide, etc. These may be used alone or in a
combination thereof.

The second substrate 80 may locate on the second elec-
trode 70. The second substrate 80 may include a transparent
insulation substrate. For example, the second substrate 80
may include a glass substrate, a quartz substrate, a transparent
resin substrate, etc. In example embodiments, a predeter-
mined space may be provided between the second electrode
70 and the second substrate 80. This space may be filled with
an air or an inactive gas such as a nitrogen (N,) gas.

FIGS. 4 through 7 are perspective views illustrating a
method of manufacturing an organic light emitting display
device in accordance with example embodiments.

In reference to FIG. 4, a first cover 210 may be provided.
The first cover 210 may correspond to a rear cover positioned
behind a display panel 230 (see FIG. 6). The first cover 210
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may be formed using a material having a relatively high
strength. For example, the first cover 210 may be formed
using stainless steel, magnesium, aluminum, nickel, etc. In
some example embodiments, the first cover 210 may be
formed using a flexible material. For example, the first cover
210 may be formed using polyimide-based resin, acryl-based
resin, polyacrylate-based resin, polycarbonate-based resin,
polyether-based resin, sulfonic acid-based resin, polyethyl-
eneterephthalate-based resin, etc.

In reference to FIG. 5, a protection member 220 including
atleast one layer having a plurality of pores may be formed on
the first cover 210. The protection member 220 may have a
configuration substantially the same as or substantially simi-
lar to that of the protection member 120 described with ref-
erence to FIG. 1.

Hereinafter, a method of forming the protection member
220 will be described.

FIG. 8 a flow chart illustrating the method of manufactur-
ing the protection member 220 of an organic light emitting
display device in accordance with example embodiments.

In reference to FIGS. 6 and 8, a first liquid mixture having
a first density may be prepared (step S210), and then a plu-
rality of first pores G, may be formed in the first liquid
mixture by injecting a first non-reactive gas into the first
liquid mixture (step S220). For example, the first liquid mix-
ture may include silicon-based resin, rubber-based resin,
acrylic-based resin, urethane-based resin, etc. These may be
used alone or in a combination thereof. The first reactive gas
may include a nitrogen gas, an argon (Ar) gas, a carbon
dioxide (CO,) gas.

A first layer 220a may be formed by hardening the first
liquid mixture having the first pores G, (step S230). For
example, the first liquid mixture may be hardened by thermal
treatment process, a ultra violet light irradiation process, a
laser beam irradiation process, etc.

A second liquid mixture having a second density substan-
tially higher than the first density may be prepared (step
S240), and then a plurality of second pores G, may be gen-
erated in the second liquid mixture by injecting a second
non-reactive gas into the second liquid mixture (step S250).
For example, the second liquid mixture may include silicon-
based resin, rubber-based resin, acrylic-based resin, ure-
thane-based resin, etc. These may be used alone or in a com-
bination thereof. The second reactive gas may include a
nitrogen gas, an argon gas, a carbon dioxide gas, etc. In
example embodiments, the second pores G, may have sizes
substantially smaller than those of the first pores G,.

A second layer 2205 may be formed by hardening the
second liquid mixture having the second pores G, (step
S260), and then the first layer 220a may be combined with the
second layer 2204 (step S270). Accordingly, the protection
member 220 may be formed on the first cover 210. The
second layer 2205 may be obtained by a thermal treatment
process, a UV irradiation process, a laser beam irradiation
process, etc. In example embodiments, the protection mem-
ber 220 may include the first layer 220a having the plurality
of first pores G, and the second layer 22056 having the plural-
ity of second pores G,.

In example embodiments, the first pores G, may be sub-
stantially irregularly dispersed in the first layer 220q, and also
the second pores G, may be substantially irregularly dis-
persedinthe second layer 3205. The first layer 220a may have
a first density substantially lower than a second density of the
second layer 2205, and thus a distance between the first cover
210 and the display panel 230 may be efficiently controlled by
the first layer 220a. Hence, a tolerance generated in processes
for manufacturing the organic light emitting display device
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may reduced or removed by the first layer 220q of the pro-
tection member 220. Further, the second layer 2205 of the
protection member 220 may have the relatively high second
density, and thus external impacts applied to the display panel
230 may be reduced or absorbed by the second layer 2205.

The protection member 220 illustrated in FIG. 6 may have
a configuration substantially the same as or substantially
similar to those of the protection member 120 described with
reference to FIG. 1. However, the configuration of the pro-
tection member 220 is not limited thereto. For example, the
protection members 121, 122, 123, 124 and 125 respectively
illustrated in FIGS. 2A through 2E may be formed on the first
cover 210 by processes substantially the same as or substan-
tially similar to the processes described with reference to FIG.
8.

In some example embodiments, the plurality of first pores
may be generated in a first liquid mixture, and then a plurality
of first thermally conductive filers may be dispersed in the
first liquid mixture. In this case, the first thermally conductive
filers may include metal particles. Examples of the metal
particles for the first thermally conductive filers may include
cupper, aluminum, nickel, silver, iron, zinc, gold, platinum,
chrome, cadmium, tungsten, etc. A first layer including the
first thermally conductive filers and the first pores may be
formed by hardening the first liquid mixture. Further, the
plurality of second pores having sizes substantially smaller
than those of the first pores may be additionally formed in the
second liquid mixture, and then a plurality of second ther-
mally conductive filers may be dispersed in the second liquid
mixture. Here, the second thermally conductive filers and the
first thermally conductive filers may include a substantially
the same material. A second layer may be formed by harden-
ing the second liquid mixture including the second thermally
conductive filers and the second pores. Meanwhile, a plurality
of' third pores having sizes substantially the same as those of
the first pores may be formed in a third liquid mixture, and
then a plurality of third thermally conductive filers may be
dispersed in the third liquid mixture. The third liquid mixture
may include silicon-based resin, rubber-based resin, acrylic-
based resin and urethane-based resin. Each of the third ther-
mally conductive filers and the first thermally conductive
filers may include a substantially the same material. A third
layer may be formed by hardening the third liquid mixture
including the third thermally conductive filers and the third
pores. After the first layer and the second layer are combined
with each other, the third layer may be attached on the second
layer, so that a protection member may be obtained. In some
example embodiments, the sizes of the second pores in the
second layer may be substantially larger than the sizes of the
first pores in the first layer, and the sizes of the third pores in
the third layer may be substantially the same as the sizes of the
first pores in the first layer.

Inreference to FIG. 7, the display panel 230 may be formed
on the protection member 220. The display panel 230 may
include substrates, switching elements, insulation layers,
electrodes, organic light emitting structures, etc. In some
example embodiments, the display panel may include liquid
crystal structures instead of the organic light emitting struc-
tures.

As illustrated in FIG. 8, a second cover 240 may be formed
on the display panel 230. The second cover 240 may be
positioned in front of the display panel 230, and may be
combined with the first cover 210 by interposing the display
panel 230 therebetween. In example embodiments, the sec-
ond cover 240 may be formed using a material having a
relatively high strength. For example, the second cover 240
may be formed using stainless steel, magnesium, aluminum,
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nickel, etc. In some example embodiments, the second cover
240 may be formed using a flexible material. For example, the
second cover 240 may be formed using polyimide-based
resin, acryl-based resin, polyacrylate-based resin, polycar-
bonate-based resin, polyether-based resin, sulfonic acid-
based resin, polyethyleneterephthalate-based resin, etc.

FIG. 9 is an exploded perspective view illustrating an
organic light emitting display device in accordance with some
example embodiments. The organic light emitting display
device 300 illustrated in FIG. 9 may have a configuration
substantially the same as or substantially similar to that of the
organic light emitting display device 100 described with ref-
erence to FIG. 1 except an electromagnetic wave shielding
member 315.

In reference to FIG. 9, an organic light emitting display
device 300 may include a first cover 310, an electromagnetic
wave shielding member 315, a protection member 320, a
display panel 330, a second cover 340, etc.

The first cover 310 may be disposed behind the display
panel 330 (i.e., beneath the display panel 330). The first cover
310 may receive the display panel 330 therein. The first cover
310 may include a material having a relatively high strength.
Alternatively, the first cover 310 may include a flexible mate-
rial.

The electromagnetic wave shielding member 315 may be
disposed between the first cover 310 and the display panel
330. The electromagnetic wave shielding member 315 may
shield an electromagnetic wave generated from the display
panel 330 in an operation of the organic light emitting display
device 300. For example, the electromagnetic wave shielding
member 315 may be coated on a bottom surface of the pro-
tection member 320. In example embodiments, the electro-
magnetic wave shielding member 315 may include a conduc-
tive metal layer containing cupper, aluminum, nickel, silver,
iron, zinc, gold, platinum, chrome, cadmium and/or tungsten.
These may be used alone or in a combination thereof.

The protection member 320 may be disposed on the elec-
tromagnetic wave shielding member 315. In example
embodiments, the protection member 320 may include a plu-
rality of layers. Here, each of the layers may have a plurality
of pores, respectively. As illustrated in FI1G. 9, the protection
member 320 may include a first layer 3204 having a plurality
of first pores H, and a second layer 3205 having a plurality of
second pores H,. The first pores H, and the second pores H,
may be substantially irregularly dispersed in the first layer
320q and the second layer 32054, respectively. For example,
the first layer 320a having the first pores H, may reduce or
remove a tolerance generated between the first cover 310 and
the display panel 330, and the second layer 32056 having the
second pores H, may reduce or absorb external impacts
applied to the display panel 330.

Although the protection member 320 illustrated in FIG. 9
may have a configuration substantially the same as or sub-
stantially similar to that of the protection member 120
described with reference to FIG. 1, the configuration of the
protection member 320 may not be limited thereto. For
example, the organic light emitting display device 300 may
include the protection members 121, 122, 123, 124 and 125
illustrated in FIGS. 2A through 2E, respectively.

The display panel 330 may be disposed on the protection
member 320. The display panel 330 may have a configuration
substantially the same as or substantially similar to that of the
display panel 130 described with reference to FIG. 3. Alter-
natively, the display panel 330 may include a liquid crystal
layer interposed between electrodes thereof.

The second cover 340 may be disposed on in front of the
display panel 330 (i.e., a front face of the display panel 330).
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The second cover 340 may include a material having a rela-
tively high strength. Alternatively, the second cover 340 may
include a flexible material.

FIGS. 10 through 13 are perspective views illustrating a
method of manufacturing an organic light emitting display
device in accordance with some example embodiments.

In reference to FIG. 10, a first cover 410 may be provided.
The first cover 410 may be formed using a material having a
relatively high strength or a flexible material.

In reference to FIG. 11, an electromagnetic wave shielding
member 415 and a protection member 420 may be formed on
the first cover 410. FIG. 14 is a flow chart illustrating a
method of manufacturing a protection member of an organic
light emitting display device in accordance with some
example embodiments.

In reference to FIGS. 12 and 14, a first liquid mixture
having a first density may be prepared using silicon-based
resin, rubber-based resin, acrylic-based resin and urethane-
based resin (step S410). Then a plurality of first pores I, may
be formed in the first liquid mixture by providing a first
non-reactive gas into the first liquid mixture (step S420). A
first layer 420a may be obtained by hardening the first liquid
mixture having the first pores I, (step S430). A second liquid
mixture having a second density substantially higher than the
first density may be prepared using silicon-based resin, rub-
ber-based resin, acrylic-based resin, urethane-based resin
(step S440). A plurality of second pores 1, may be generated
in the second liquid mixture by injecting a second non-reac-
tive gas into the second liquid mixture (step S450). A second
layer 4205 may be formed by hardening the second liquid
mixture having the second pores 1, (step S460), and then the
first layer 4204 and the second layer 42056 may be combined
with each other (step S470). Accordingly, the protection
member 420 may be obtained. The electromagnetic wave
shielding member 415 may be formed beneath the first layer
420a (i.e., a rear face of the first layer 410a).

In example embodiments, the electromagnetic wave
shielding member 415 may be coated beneath the protection
member 420 by a sputtering process. The electromagnetic
wave shielding member 415 may include a conductive metal
layer. Examples of the conductive metal layer for the electro-
magnetic wave shielding member 415 may include cupper,
aluminum, nickel, silver, iron, zinc, gold, platinum, chrome,
cadmium, tungsten, etc. These may be used alone or in a
combination thereof. The electromagnetic wave shielding
member 415 may block an electromagnetic wave generated
from the display panel 430 (see FIG. 12) to protect a user.

The protection member 420 illustrated in FIG. 12 may have
a configuration substantially the same as or substantially
similar to that of the protection member 120 described with
reference to FIG. 1. However, the configuration of the pro-
tection member 420 may not limited thereto. For example, the
organic light emitting display device 400 may include the
protection members 121, 122, 123, 124 and 125 illustrated in
FIGS. 2A to 2E, respectively.

In reference to FIG. 12, the display panel 430 may be
formed on the protection member 420. The display panel 430
may have a configuration substantially the same as or sub-
stantially similar to that of the display panel 130 described
with reference to FIG. 1. The display panel 430 may include
an organic light emitting structure or a liquid crystal structure.

As illustrated in FIG. 13, a second cover 440 may be
formed on the display panel 430. The second cover 240 may
be combined with the first cover 210 by interposing the dis-
play panel 430 therebetween. The second cover 240 may be
formed using a material having a relatively high strength or a
flexible material.

10

15

20

25

30

35

40

45

50

55

60

65

16

Example embodiments of the invention may be employed
in any electronic device including a display device such as an
organic light emitting display device to reduce external
impacts and a tolerance generated in manufacturing pro-
cesses. For example, the organic light emitting display device
according to embodiments may be used in a notebook com-
puter, a laptop computer, a digital camera, a video camcorder,
a cellular phone, a smart phone, a smart pad, a portable
multimedia player (PMP), a personal digital assistant (PDA),
a MP3 player, a navigation system, a television, a computer
monitor, a game console, a video phone, etc.

The foregoing is illustrative of example embodiments and
is not to be construed as limiting thereof. Although a few
example embodiments have been described, those skilled in
the art will readily appreciate that many modifications are
possible in the example embodiments without materially
departing from the novel teachings and advantages of the
present inventive concept. Accordingly, all such modifica-
tions are intended to be included within the scope of the
present inventive concept as defined in the claims. Therefore,
it is to be understood that the foregoing is illustrative of
various example embodiments and is not to be construed as
limited to the specific example embodiments disclosed, and
that modifications to the disclosed example embodiments, as
well as other example embodiments, are intended to be
included within the scope of the appended claims.

What is claimed is:

1. An organic light emitting display device comprising:

a first cover;

a protection member disposed on the first cover, the pro-
tection member including a plurality of layers having
pores;

a display panel disposed on the protection member; and

a second cover disposed on the protection member.

2. The organic light emitting display device of claim 1,
wherein the protection member includes:

afirstlayer having a plurality of first pores, wherein each of
the first pore has a first size; and

a second layer disposed on the first layer, the second layer
including a plurality of second pores, wherein each of
the second pores has a second size different from the first
size.

3. The organic light emitting display device of claim 2,
wherein the first layer reduces a tolerance between the first
cover and the display panel generated in manufacturing ofthe
organic light emitting display device, and the second layer
reduces an external impact applied to the display panel.

4. The organic light emitting display device of claim 2, the
protection member additionally includes a plurality of ther-
mally conductive filers dispersed in the first layer and the
second layer.

5. The organic light emitting display device of claim 2, the
protection member additionally includes a third layer having
a plurality of third pores, wherein the third layer disposed on
the second layer or beneath the first layer.

6. The organic light emitting display device of claim 5,
wherein each of the third pores has a third size the same as the
first size.

7. The organic light emitting display device of claim 5,
wherein the protection member additionally includes a plu-
rality of thermally conductive filers dispersed in the third
layer.

8. The organic light emitting display device of claim 1,
wherein the protection member includes at least one selected
from the group consisting of silicon-based resin, rubber-
based resin, acrylic-based resin and urethane-based resin.
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9. The organic light emitting display device of claim 1,
further comprising an electromagnetic wave shielding mem-
ber disposed between the first cover and the protection mem-
ber, wherein the electromagnetic wave shielding member
blocks an electromagnetic wave generated from the display
panel.

10. The organic light emitting display device of claim 9,
wherein the electromagnetic wave shielding member com-
prises a conductive metal layer including at least one selected
from the group consisting of copper (Cu), aluminum (Al),
nickel (Ni), silver (Ag), iron (Fe), zinc (Zn), gold (Au), plati-
num (Pt), chrome (Cr), cadmium (Cd) and tungsten (W).

11. The organic light emitting display device of claim 1,
wherein the protection member additionally includes a plu-
rality of thermally conductive filers dispersed in the plurality
oflayers, respectively, and wherein the thermally conductive
filers emit heat generated by and transferred from the display
panel to an exterior of the display device.

12. The organic light emitting display device of claim 11,
wherein each of the thermally conductive filers comprises
metal particles including at least one selected from the group
consisting of copper (Cu), aluminum (Al), nickel (Ni), silver
(Ag), iron (Fe), zinc (Zn), gold (Auw), platinum (Pt), chrome
(Cr), cadmium (Cd) and tungsten (W).

13. A method of manufacturing an organic light emitting
display device, the method comprising:

providing a first cover;

forming a protection member having a plurality of layers

on the first cover, the plurality of layers having a plural-
ity of pores;

forming a display panel on the protection member; and

forming a second cover on the display panel.

14. The method of claim 13, wherein the formation of the
protection member comprises:

preparing a first liquid mixture including at least one

selected from the group consisting of silicon-based
resin, rubber-based resin, acrylic-based resin and ure-
thane-based resin;

forming a plurality of first pores in the first liquid mixture

by injecting a first non-reactive gas into the first liquid
mixture;

forming a first layer by hardening the first liquid mixture

having the first pores;

preparing a second liquid mixture including at least one

selected from the group consisting of silicon-based
resin, rubber-based resin, acrylic-based resin and ure-
thane-based resin;

forming a plurality of second pores having second sizes

different from sizes of the first pores in the second liquid
mixture by injecting a second non-reactive gas into the
second liquid mixture;

forming a second layer by hardening the second liquid

mixture having the second pores; and

combining the first layer with the second layer.
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15. The method of claim 14, wherein the formation of the
protection member comprises:
dispersing first thermally conductive filers in the first liquid
mixture;

5 forming the first layer by hardening the first liquid mixture
including the first thermally conductive filers and the
first pores;

dispersing second thermally conductive filers in the second
liquid mixture; and

forming the second layer by hardening the second liquid
mixture including the second thermally conductive filers
and the second pores.

16. The method of claim 14, wherein the formation of the

protection member comprises:

preparing a third liquid mixture including at least one
selected from the group consisting of silicon-based
resin, rubber-based resin, acrylic-based resin and ure-
thane-based resin;

forming a plurality of third pores having sizes the same as
the sizes of the first pores in the third liquid mixture by
injecting a third non-reactive gas into the third liquid
mixture;

forming a third layer by hardening the third liquid mixture
having the third pores; and

attaching the third layer on the second layer.

17. The method of claim 14, wherein the formation of the

protection member comprises:

preparing a third liquid mixture including at least one
selected from the group consisting of silicon-based
resin, rubber-based resin, acrylic-based resin and ure-
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30 thane-based resin;
forming a plurality of third pores in the third liquid mixture
by injecting a third non-reactive gas into the third liquid
mixture;
i forming a third layer by hardening the third liquid mixture

having the third pores; and
attaching the third layer beneath the first layer.
18. The method of claim 17, wherein the formation of the
protection member comprises:
dispersing third thermally conductive filers in the third

40 liquid mixture; and
forming the third layer by hardening the third liquid mix-
ture including the third thermally conductive filers and
the third pores.
s 19. The method of claim 13, further comprising forming an

electromagnetic wave shielding member between the first
cover and the protection member, wherein the electromag-
netic wave shielding member is coated beneath the protection
member.

20. The method of claim 19, wherein the electromagnetic
wave shielding member comprises a conductive metal layer
including at least one selected from the group consisting of
copper, aluminum, nickel, silver, iron, zinc, gold, platinum,
chrome, cadmium and tungsten.
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